Development of an experimental model of pre-thrombosis in rats based on Wessler's principle using a calibrated venous stasis.
We have developed a model of a pre-thrombotic state in rats based on venous stasis induced by partial ligature of the inferior vena cava. The degree of stenosis was calibrated by using variations in upstream venous pressure. Different degrees of stasis were tested in order to obtain a pre-thrombotic state. Increasing doses of thromboplastin were infused. The thrombogenic potential of this model was evaluated by measuring thrombus weight and by the increase in levels of thrombin-antithrombin complexes. A pre-thrombotic state was induced by 2 h of exposure to a 40% stasis obtained by increasing by 40% the upstream venous pressure (mean thrombus weight, 0.2 +/- 0.6 mg). In these conditions of stasis, low doses of thromboplastin induced venous thrombosis (mean weight, 23 +/- 20 mg; P < 0.05). The increase in thrombus size was correlated to the rise in thrombin-antithrombin levels (r = 0.53, P < 0.001). In conclusion, we have developed the first animal model in which venous stasis can be calibrated by varying the degree of stenosis of the inferior vena cava. This model could be used to study the kinetics of biological markers of hypercoagulability, to study the pathogeny of thrombosis or to evaluate the therapeutic efficacy of new drugs in pre-clinical trials.